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Abstract of JP2002334973 

PROBLEM TO BE SOLVED: To provide a 
cladding method for a magnetic memory device 
for reducing power consumption and stabilize 
operations. SOLUTION: The method for cladding 
two or three sides of a top conductor for magnetic 
memory device with a ferromagnetic material 
includes a step of forming a trench, having 
sidewalls in a coating layer above the memory 
device. A first ferromagnetic material is deposited 
along the sidewalls of the trench. All the 
ferromagnetic materials in the bottom of the 
trench can be removed. A conductor material is 
deposited in the trench over the memory device. 
A second ferromagnetic material is deposited on 
the conductor material in the trench, and a 
cladding of the ferromagnetic material is formed 
around three sides of the conductor. 
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c) h u>?(DH?geffliiii{cja->fcB?ie^!»ii«»4ra 

[0 00 1] 
10002) 

[u^^m fiam-^^^Ari'-fex^-t'j (MRA 

aroifi* w * c i (c J: 0 ^M-r * c i 3&i ojffi-c* 

■CAS, 'J7ri'>;^@«. as. fi8{k*i!»S®:^[fijJc 

hi>. aSi^^yw. ^^?a©r7-K«t3XMLfc^f»© 
tf-^ HK«gtf*j©iLra3S-r5C4*5-CtS. «3£ 
MSR-CB, mmffii»t4tm©ffl)^*J. m^S-^-F^ 
itry h«<i:©ffl(C/rSEf a, S3iMS?{C*jW5iigH4*t 
1 ^ h©fi?«Sr««W-5SB«y * y HsJl'^JgfiS 

■ra. 

[0003] fiS^^ y Hz >(i-©|gSR<SttM^^(c». 
*ne(*©«sa(c«-r sfiJnKflcsr -5. ms^.M * y * 

{b©ffl*tW)5:isi # «cts?¥-r a. fism^ * y -fe^wB^w 

{C«. ■b>XHl^©Wb©:^W>5cr^t3Si y 7 r P>x 
art©fiaifk©|fiJ^K:¥ffr*5ii^K:«. fifita©«!iS 
{c*S. -fe>xjlrt©fiBi{t©±»W>iifiJ#*i 
y -7 y u>xart©a{b©i6i*{cwe)6:i,>^fc{j. 

fia^l^* y -b^l/BWMWfCtJSfitaCit^K AS. 
[00041 +^CCSiSI,>ffia)6afiSTS/c«?>«C. y 

•fe;i'©-!f>f ^^y-fe^wciainius (uyfcB 

ts^?5a«cs^«r# A 5. ^ 1 ©sHttj* * y H2 ;u©-y- 
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[0 00 5] 112 ©SH«. 9-KS*Jj:CJft7 h«© 

10 ^i,ms^tz. 

[0 00 6 ] II3©^H«. O-h'mtif yhmtOfSi 

©ffist, fieo-r^-r*-^-ty-feJi'ra©ffifif-e*'S. « 

va^Lfitsib. cntcj:*), 1 -:>©i®K:^r)r*fi)E3n 

5fiatif*j. B?s-r&^*y-b^i'{ctaw3n€.tii««cM^ 

[0007] ?!t^34a?!:»ji*aa[5? y 

F> *j^«iKt-a«ji*ii(**w^-5fiBiSi^*y*ia«t- 

BBEmK G Sfi8»^ * y =&i8^-r S C i *s 

WfJ-CAS. 3€.{c. «©J:^ft«<*^*iS{jarS/!:: 
ab©:^=&H^-r«ci*sWfiJTr*«. ctisasW* 
}ta>K. ism>*y©±a8««c«i'^5»7^^>y-r-5c 

iAJWfiJ-CA*. 
[0008] 

[^?^*i»i?ii>j:^i-ras)a] *^?B©em. asm 
R AM«jg(c*f . ^mmm<o±smi^<o 2 o* a 

C>«3o©iIffi«:i7-7 w >y-rSfcJ«)©#<*4tStt 
30 ^SCi-CAS, 
[0009] 

[^*»i*i^-sfcj&©#i8] ^ 
fil*ssffi±«:ia:w4c<t3!>i-c*s. -e©:^ffi«. 

rt©y•=eySg^F^±{C F U>5^ (trench) ^JBfiSrS;^^ 

tti^m^t. ^*y«^©±flffl«ffi{cj:ot:?Kfiwa 

rJiastiS. jifstcic&or. f u>^©aspcc*^$ 
n/cni ©^SiSttWlsfoffi:®© (*/cH^r©) gp^* 

Y>i'ii±©e:E© (*/c«^t:©) «t*ASi.nj?^fiBs 

(C. aJW*©fiS;S:i'5!?7'Y>d^-r*Cit-ClrS. 

so [0010] mv^<omm^ii^±M<omm(^^m.mtn 
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[0011] h \y>^<ommif^hm i ©?^ia«twi4*^ 

[0012] >i^®*>e.^(***l,»«3SfiBEt4** 

w^ic. a - f -J > i'Ji©±ffli«a©T©» 3 * -cm^ 

[0013] *:«?«© 3 ?.«:ffi©!j$afc^0'ipj.^.«. 3f: 

«w©**««r0««rffli»r^-r. mmm^vic&.T<ou 20 

[00 14] 

[%^©^©^si] :^^m<Dmm<Dmmifm-rift: 
rv^s. -e©^^-r«>. *i6is©i6H4iE«-ri£:<bSr 
*Mai»«<:ie«sufc*^w©Ma©ff,i:©f6©ji 

^SCi*Jprtfi-C*»). **l6fe2ftfl?B©®Hl*9©*>© 

[DO I 51 ai«$J:Uia2(C». fie3K©!BSi>'e>;jR 

^•SJfcJJHzJU. *«mifiS^RAM«JS©— Si!*5:^(*i 

br 1 o-cn^3*i-c*jO. «)i*fia»4?fc^u. Jic^/ 

tf±mii^. rut)*,. i'^-yf'-fVi'l 4*ja:Cf 1 6 
*ijS3n-CUS. «Jil 4*$J:a«l 6«. fiBESiy*'J-b 
jui 0(c^T^^titl/«$<):a9]&;&S(i(^ifi{c&«>(c%dl£ 

©fc»©S8841i«-r ■Si C 5©Sgi5«» 1 8 acf±aJ 40 

m»2o ^r'atr. jsaatitis 1 4 iwt-ritc)t<o:m 

». *@1#g¥Wffl»0 9/4 9 2. 5 5 7#{ClB*83n 

^<oi.^rj:ifvv K (f^ •yT'-i >{f) mmt. 
S1$it^5. 9 5 6. 2 6 7^{CtStS3nr*J0. Cil 
fc#RaKJ:0*?«tt«K:affi3nS. ±SB«Ji^&to% 
i'-? f f'^>i'l 6=&8{jg-r5;fc«)©:^», H3A-^ 

[ 0 0 1 6 J H 1 K, ]SSm» 1 8©fi3:»r6)t¥tf 
:^(C«S. jy^? K^l 4«t<^a^l 6^:. ^(^1 8 50 
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02«. ;gg^«:i 8©S3:m6)<!:SiS«t:^|SjH:4» 
■5. K«i§ 1 4 iJBSiy * 'J-b-*!/ 1 0 iOiSJiiffi 

[0017] 024#SS-r-S. mMj"f:V^fVl 0«. 
2o©iaMtXSraT^|gT-SCt*fC*4-fe>^)B2 8 

iffl© rt>jt»j snfcfiWk©i6]t«wrsy7 

TU>X®3 2i*$t?Ci*W*l/C». 3 6«C. lam 
y^i;-b;HO«. •fe>::^a2 8 t'j7y U>^a3 2 
<!:©lffl«Ch>*iUp|S3 6*^tf. •b>XJa2 8*JJ:Cf 
iJVr U>>(.m 3 2 ». PIII3 6 ©l»Tn*>— :^©fflij«: 

[0 0 18] m^jt^tj^)vi occtt. saubf^tfw: 
h>4^;H5|g3 6«iiorSSf:^«fafc'r4. 
•^^l'^-? (spin tunneling device) 4ffit>5Ci;ft5'C 
h>*.»l'^ll3 6*jii3&W5Sigf©i^aiB. GS 

ay * y ^^;n 0 KSfflo«i*sEniia3nais«c*D 

S«S!S (GMR) «JS*fla(,»-SCi*i-Ct. C©«^. 

[0019] ±ia©j:^i(c. 03 A~a3 I «asatttt 

»-C*5>*';3R^l 0©^©3o©ro8l5 (*te«ffl!l 

s> *i'^-y7=^^>i'-rsfcj&©:^«r^^. ■e©:;^ffi 

«. ±8B^ft2 0©±fflijaffi*iJ:C^tB*fr*fflraD*e'^ 

(C7n-rJ:'>K:. y*';^^^&4l,»^JfiaitvRAM«^gl 0 
li. «TT?3 6{cifaB(c|ttBjT-5<t^i{c. SfeiiKiait 

rfttofef^yf'-f >yi 4<!:*$0. 
[0 02 0] ia3BCC:^-rJ:"5(C. 
B40*. y*VS^-l 0±KJia-r-5©AiW*Lt>. 

>i^»4 0iL'C. K{t«I. a^t«J3SS4fflt»S 
CiAi-C**. 3 6CC, »SiSI^<*@ (isolation diel 
ectric layer) 424:, /ci^tf. 3-T'^>i'a40 

CitcJrO. 3-7"^>i/H4 0tS«I 8i©lffl{CiB 
g^.5©*Jjif*H,». 

[0 02 1 ] ia3C%#BaT4i. hP>5=-46*i. 
*';^^1 OtoJlC/SSOitSJwa-T'^ >i'jS4 Ort 
«C}BfiS3nS. H/>^4 6«. iWS5 0iJSffi5 4<b 

*wr5. hu^^B, ^^ffi^JB-r»Rfti©^o:^r 

tti-CS^. hU'>?^46«. 3-f -f >i'®4 0©IBJ 
M5 0i. y-ty^^l 0©±fflliaS<fctcJ:i>-C)gfiST 

[0 02 2] ia3D«:#MT-5i, 9SS8tti'7 v f^-< > 

-J7'^ >i^^mti>R^!^) 5 8*4i,>«*©»l©Ja 

*i. hu>^4 6©fflijS5 otc^a-orftMssn-s. 9S» 
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i*W^5 8il/T:. -7^r;Utt (N i Fe) t?%ffil>« 

to 02 3] liSt^'aHzXttHC. 9Si»tt«5R5 8*. > 
^yjR^l 0±©H'>^46©j£ffi54±, *Jj:tf3 
-f-^>i^JM4 OiKWS-racifc-CtS. 

4&iyf=>-f-^ >i^M4 0*ie>i^*-r5ci3&s-c€r. — 
fflISS 0K:r9-,fc?i!attttif45 8«j^3nrt»-5. 
?^i«tt*ti45 8©Kf*B. ^m.^m^m'cuim<D^*) 

(ion nrilllnq) {Cj:*)!f 436*-C#S. tKM 

mat, ?snatt**»45 8%, o±{c«-rc 
[0 0 2 4] S3F«#Mr«&. 9(m^««i.'»ia 

62Ai. y^'J^^ 1 0±*Jj:i:Jf3$iaf4*t1Sf5 8±(Dh 
u>^4 6rtK:«8l3ti,«>, i»*^ttl46 2iot:ffl*ffl 

T-5Ci*J-C#«. */c. j»»*ft46 2«r. iiStfCCn 20 

-^^>ii'®4 oitcJta-i-acifc-ct-s. 
(0 02 5] 03G{c^n-j-<J:^{C. 3-^^>y@4 0 

OtCTS-p-Ci'^ -^t'^ >^'«f45 8CDJi(ilfflt»6 6 
1 0±O«flcW*46 2rtKJ^tR-r4 C i*J-C#. 30 

- 5^ ^ 4 0 o±js®ffi©T<DS3 arji 

^E-rS. JIIl«SB7 0«:J:-:)r. felT-CSftBJ-ra. 

> i^K J; -5 -CJ^fiR-r -5 C <b *i-CS 
[0 026] a3H%#M-r-&£. %flS&Mf47 4«^ 
\.At^<Dm2<omifi. h U>^4 6F*J©^(*«^6 2 
±, *J<fec;hU>^4 6©ffllJM5 0CC?S-:>fc««14««sf 

5 8©±ffliJ^6 6±ecJta3ns. Ji8l:/a-fe 

Xtt^CC. mmi^m A:^. a— 7^^>i^Ji4 0±Klt 40 
[0 027] 03 I?&#M-rS<t. 3-f^-/>yB4 0 

±«:Jftasnfcc»-rn©?s«tt«»47 4 iti Ata:^ 

^KSaJ^ISK: fc c » -C EBaiOi fc^ffllMW^tc J; -p -c^^ 
-rSC<b*i-C*S. ffllJiS5 0tci&-5/c5lfi514ttlsf5 8. 
*Jj:Of3l«:*m8 2±©ffiJatt*t<47 4«. ^(*2 0© 

K*/c»«»jg 1 6 ^m^ri>. vmmcu. v 
1 4t<D^icihtiimMfin^ri^ifi»>i>. so 
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[0028] ssffittt^i^tcd. -m^MiomsmB. t 
[0 02 9] ia2«#flai/rsiwi/fcj:^«c. mss.jt'f: 

'j-bfii o«. ^M^flfeJ^j:!taE{kWS*«-r*-te>;^®2 

B3 2iSrSt*C:i*«-C*5. 3 6«C. fiftSlj'^y-fe^U 
10«. H2>;^M2 8 i 'J7r U>X@3 2 iO^K h 

[0030] 5» 1 4 1 6© 1 -5©ffJ..^. 

w. fiflE^y-=t<;-b;n o*BFfM©s^tfcm##jit?/t 

H«Jg». -«t©SBBES{C!lilHLTl>4. 
1 8 (fi^SEjnsmjSS*!. f K«jS©fifl[ft«:. -5-©g 

3 tc?s -3 tcmmft^mifi h . ;6*©j£i"JK: b tcifi -cm 
%©:)^(cSiS^j::^i«)(cii«d«.s. cn». ttM^'e 

';-fe;H 0rt©-b>Xja2 8<!:tHS(Cf'^fflL, jCpo. iS 

Si,>*yH2;n 0©br>±a>3tiircy7T u>:^a3 2 
{c*fO-C-b>::^JB2 8j*j©MKb*iaSStfi©{cWffli!3: 

[003 1 ] msi.jt * y -fe^v 1 0 K:#ji*^^^f ^©tciij 

ili3li-5^U'<Jl'©(5«». MRAM©J:^ftfiftSt 

y*y©fi;W8©*®«-r-2>©-cM*n,>. ntiim<o 

ffl^s!©ffljfi©«^{c!t$K«ipj-c*4. se. 
«<:. msi.ji * y •b^i' 1 0 tcsii*j£tf 5©«c-i:«i s n 

-smite i''<;i'©<5jis«. m':>h^nwL^m^-t ^nti v ^ 

[0 03 2] S^K. i'^ y F«i§l 4*S«,>B1 6 
B> ■b>;^B2 8©amtt®*»f$-r-5ft:«)©«fflff-<b 

««0)&i{>'S^ci!>©««l«rli^L. ^tiKij^^mmm 
[0 03 3] f 9» K«jSifi8Siy*y-feiH 0***^ 

C<76©7^-;l'Ktt. K^iSrt^aiJ: 

fiBE^y-ty-feJH 0©i2>;^ji2 8K:*5 

*titt-r-s. cn«. fiBisiy*yt;n o©-fe>;:^®2 

8rt©^»fl<J«cfiBWb35H, fia«y*y-b>'H Ol*9©f>it 

J5)3nfcy 7t u>xji3 2{c>tt-ri3fS©w*4i.> 
(«W7^c:^(S]*>e.j*n5©4BJ<. i'^?K«jS«. 

ct«©$^tt«:«#-r s i I > ^ j^-c. fiaa> * y Hz^n 
o*s;t{br5. 

[0 03 4] ^«s«c*i€». fia«>*y«. ffliaj'^y-b 
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■s. 

[ 0 0 3 5 J ±8^(* 2 0 % f ^ f -f > i^T S C i tc 
-S. 3€.K. f^SWKK. ±g|JffifiBH^«JS 1 6{Cj:r> 10 

[0036] ±sd<ommit. ^Bm(omm<ommm^<o 

miiim^-vibi,. ^Iil#r«n». :^m^<Dm&isJ: 
vfmmi)^ e. iSJtt-r 5 c i ^ < « ^^«<d^s}^s*j ft 

[0 037] WTKlaCiTia:. 2|s:^?g©a^©«fiSSff 

1. ?afiii4i!m-c. ^^v$^^m<D±$mwoyptj:< i 

«> 2 ocDffli»% i' 7 > i'-r Sfci«>©:3?ffit?* -3 30 

r, 

b) ir^ h u>?^©|qiBffi!iS{c?&or3S«tt*m*«ll} 

c ) BtriB h i^:y^<omsmmv:^r,tcmsssmmmm 

±^3lf*<D2-:>(OfflJgS(cJi5j«3n«Ci*>?.^j:«. 
fT-^^tf:^. 40 

2. i^6|S^{4c(i[>3'7(DffllJB|Scr>J^EBCCp§e$£IS1£t;})Sf 

tc^ty. ±« 1 tcssis®:^. 

fine h u>f^©iS8e(Dii?)&:< i fc— 2P5!r>e> 
±3H 1 (ciats©:^^. 50 
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5. «ft«l4*We-r4B?gB;:^f^5<:?'*i. g9gB3— 

6 . B5iB3 — -f > ^m<o^m^<jyr<jy^ $ * rjiia 

7 . fiBEan AM«JS©±gp^©iJ»& < i 4> 2 o©ffliJSB 

b) H5l2fi8^RAM«JS±{C3-f^^>y8«:Jia!T* 

c ) friBfiBlSlR AM»jSJ:©l5IB=i - 7" ^ > ifmnvim 

d ) wfiB > g^osiriBfflilSJcS o t:54t»tt ^ f ^ 

> y««*iisi-r S X 7^ . 

e ) SJIB h U>5^©«5ffiffllJSfC»o-CfnB3l«ttf ^ 
f'-^ >i^*t!f4*^bor?. luSBSS^RAMlijgJiOMIB 

f ) W!riBiS^RAM«m:©fJiahV>^rtK3»i**t»4 

8. fia^RAM«®©±giJ^«:©±ffia}so'«(^-r^>ffliJ 

gp© * D {CSfiiatt i' 9 7* ^ > i'^JgJiS^ -6 A:*©:tr 

a ) S«±«:ffig5 tiytBuiafiamR a M«S*gftW s ;^ 

b > fflBtaSlR A M«JgStmiB»«±{C 3 - 7^ V > 

c> BJIBaSlRAM«iS±©i5iB3-f^^ >dfJgrtKffl9 

d ) «JiB3 --f ^ > i'BSCflUIBJKaR AM«S±r. 
*>-:>|^ h b>?^©lfrgeMtt{c»->Tail»14J'^ f f*Y 

> i't^l^^iia-r 5 ;^ 7^ :/<t . 

e ) «JIB h U>5^©ltriB«IMfCjS->/c|iIfa9fiSat45' V 7 
f^^^i^ttf^f^^lz-oo, lrsB«SlRAM«jg±©i58B 

h u > ^©iriejsgp*^ ^ . sj/bwbb 3-7"^>ya*.p, 

^S;^7^7:/i. 

f ) friBfiB^R AMfl»j»±©iji3 h u>^rt. acmiB 

k) SM3BSWti|4«W©U-C. BffgBa— ^i'awi 



h) mii=i--7-4>ifm. frteh u>5^rt<DSirtB^{*« 

i ) siriB h \y'^^n<Dmwmmiv^iL<3ymimm.if 7 

9. a>T^(*<t. IffMfcJtCXiWiWrSJiS^* 
b) Bi«a±a^«:<D^«:< itjBirieSiJffiifCEilSna 

[0038] *«?B©t® tiSJC© J: 5 "C* SBSIj'' * 

©JBaK4S.S±-C©5SfflEtt*m%l»*-r4 C tlfi-Cft 

iifllSlar. *»©3-:>©ffi!lSIJ©**3»)CC?afi8tttm© 
[0 039] 

[^B^©3i»*] *^?g{c4:ntf. ?fi»^:^*«ii>^i < . *> 
-p. 2c)£t/c««©ia»*tf ^ c t*niil>E«c8a»y * 

[an 3icia)j«cae^58siy*'j5R^©(BJWrffiia-c* 

[S 2 ] 0 1 ©GSm^'e u^^©i9ilK90(c^ii[^jc^9 

[03 A] 03 6-1113 I <!:*K> *l6HJi{cj:5, m% 

> * *^©±a5*$ J: o'ffli)SP©ia < vzmm. ^ f -* 
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* (ei3B] BIS A21li:Xei3C-BI3 I ^^<C. :$:^(C 
J: . mSi,jt * t; ^^F•©±8Ha J: imm>'& < «c?ffiatt 

[aSC] 03 A. H3B&Ofa3D~a3 I i^ttC. 
*»??{CJ:a. Stt^^t'J3R^^©±854sJ:c;ffllJaB©ia< 

[03 D] 03 A~0 3C, RO\ 03E— 03 I 
10 «c. *a?B(cJ:€., fia»y*>J^^©±SB*Jit;ffliJgp© 

•rfflij»rffi0r**. 

[03 E J 03 A~03D. acX. 03F~03 I <t^^ 

t-ffJKiea-cA^.. 

[03F] S3A-03E. SDf. 030-03 1 i« 

20 -rfl>J0rii0r«^. 

[03G] 03 A~03 F. 03 HSC^f03 I i^ttC. 
*»9!{CJ:S. iEaSi>*>J^^©±gS*iJ:cyffl!Jap©itt< 

»fffl0-C4)S, 

[03 H] 03A-03G. RCX03 I 
(cj:«. ttm>'Cry%^±SMs^Cfm©i&<K:%fiB[ 
tti' ^ < > d>'*j^fijE^4fc«>©:«»^*7n-rffj»iffi0 
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